Cancer of the cervix uteri is a frequent cancer affecting women, and is a leading cause of mortality worldwide.[@ref1] The highest incidence rates have been reported from sub-Saharan Africa, Central and South America, Southeast Asia, and Brazil. In contrast, the incidence rates were the lowest in the Middle East, particularly among Muslims and Jews, as compared to other religious groups.[@ref2],[@ref3] In the Kingdom of Saudi Arabia, carcinoma of the cervix uteri accounts for 2.6% of female cancers, and is ranked ninth among all carcinomas affecting Saudi females.[@ref4] The pathogenesis of cervical cancer in Muslim countries might be different from that of Western societies because of differences in cultural and religious factors that influence human behavior, and reduce the risk of exposure to cervical cancer.[@ref4]-[@ref7] Among all known risk factors, persistent infection with high-risk human papillomavirus (HPV) plays a considerable role in the pathogenesis of cervical cancer.[@ref8]-[@ref11] The worldwide HPV prevalence in cervical cancer was estimated to be between 85-99%.[@ref10],[@ref12] The HPVs are grouped according to their association with cervical cancer and their genomic sequence into oncogenic high, probable high, and non-oncogenic low-risk.[@ref11]-[@ref14] The strong association of oncogenic HPV infection and the development of cervical cancer provides an opportunity for primary prevention through prophylactic vaccination. Human papillomavirus vaccines (bivalent and quadrivalent) have been shown to be immunogenic, safe, and highly effective in preventing chronic infection and precancerous lesions in women.[@ref15],[@ref16] The vaccine is available in the KSA market, but national campaigns to vaccinate females are not launched yet.

Cytological screening based on Pap smear plays a major role in reducing both the incidence and mortality of invasive cervical cancer. In the USA and Canada, the reduction in the incidence of cervical cancer and the subsequent reduction of female mortality rate was attributed to the widespread introduction of the Pap smear screening program as a secondary preventive measure for early detection of cases.[@ref17]-[@ref19] However, in Saudi Arabia, most cases present at advanced stages that require extensive chemoradiation therapy. This might be due to lack of proper screening programs,[@ref20],[@ref21] and inadequate knowledge among the target population. Noteworthy, most female cancer awareness campaigns in KSA are mainly focused on breast cancer. Appropriate level of knowledge, attitude, and beliefs are key elements for adopting a healthy lifestyle, influencing human behaviors, and accepting newly introduced preventive measures. Concerning cervical cancer, the gap of knowledge of clinical presentation, risk factors, primary and secondary prevention has been documented in several studies both in developed and developing countries.[@ref22]-[@ref24] However, few studies have been reported from Saudi Arabia. The present study was designed to assess the level of knowledge and beliefs regarding cervical cancer, and the acceptance of the HPV vaccine among Saudi university students enrolled in health colleges because of their important role as health care providers to raise community awareness and to modify population behavior.

Methods {#sec1-2}
=======

Study design and study sample {#sec2-1}
-----------------------------

A descriptive cross-sectional study was conducted at the Health Colleges of Princes Nora Bint Abdul Rahman University (PNU) Riyadh, Saudi Arabia between December 2013 and February 2014. The study followed the principals of the Helsinki Declaration, and was approved by the Research and Ethical Committee at PNU. A convenient sample of students aged between 18-25 years were invited to participate in the study. The objectives of the study were explained to the students, and a verbal consent was obtained from each of the participants. The total sample size amounted to 1400 representing students enrolled in Medical, Dental, Nursing, Pharmacy and Health and Rehabilitation Colleges. Lack of consent to complete the questionnaire was the exclusion criteria.

Data collection {#sec2-2}
---------------

A self-administered close ended questionnaire consisting of 48 questions was developed by investigators, guided by study objectives and review of literature.[@ref22]-[@ref24] The questionnaire included 4 sections: the first section comprises socio-demographic data such as age, college, year of study, profession of parents, and monthly income. The second section included 27 items for assessment of knowledge regarding risk factors and symptoms of cancer of the cervix. The responses to these questions included true, false, and don't know. The third section was related to awareness of the Pap smear as a screening test. In the fourth section, questions related to participants' perception of safety, efficacy, and acceptance of HPV vaccination were asked in a 5-point Likert scale format, where one indicated strongly disagree and 5 indicated strongly agree. Questions were prepared in the English language and translated into Arabic by 2 experts for better understanding of students. The questionnaire was tested for face and content validity as well as reliability by a pilot study carried out on 20 students, and Cronbach's alpha was found to be 0.82.

Data analysis {#sec2-3}
-------------

The data were compiled, checked for completeness, and analyzed using the Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA) version 20. Results of descriptive analysis of socioeconomic variables, knowledge of cervical cancer, Pap smear, attitude, and acceptance of HPV vaccine were tabulated. The knowledge score represents the sum of the correct answers of the 27 questions in the second section of the questionnaire. The value one was given for the correct answer, and zero for wrong answers, and for "don't know" responses. The cutoff for a poor knowledge score was set at values below 60% of the total score. Testing the normality distribution of knowledge score revealed skewed distribution; hence, Mann-Whitney test and Kruskal-Wallis were used to compare knowledge scores among different subgroups. *P*-values of less than 0.05 were considered statistically significant. Multivariate linear regression analysis was adopted to adjust the effect of independent variables on the knowledge score.

Results {#sec1-3}
=======

The response rate was 89.9%, and 1258 questionnaires were collected out of the total 1400 students representing the Health Colleges. [**Table 1**](#T1){ref-type="table"} shows the distribution of students according to socio demographic characteristics; a total of 1258 students participated in the survey; their average age was 20.4±1.3 years. Students were distributed between different colleges; comparable percentages were from Pharmacy and Health Rehabilitation (33.1% and 34.8%), and the lowest percentage was from the Dentistry College (n=67, 5.3%). All year groups participated in the study with various percentages; the most common group was year 3 (n=380, 30.4%) whilst the least were from fifth or higher levels (n=131, 10.4%). Regarding parents work, most fathers were working in a non-health professions (81.6%) while most of the mothers were house wives (54.6%). Approximately 1% of students left these fields blank or wrote death as an answer. Only 6.1% of students reported low monthly income (\<5,000 Saudi Riyals \[SR\]) and approximately 49% of students declared high income (more than 15,000 SR/month); moreover, approximately 10% of students did not answer this question.

###### 

Distribution of students according to socio-demographic characteristics (1258 items).
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The responses to different items for knowledge assessment are displayed in [**Table 2**](#T2){ref-type="table"}. Approximately 80% of students recognized breast cancer as the most common cancer among females in Saudi Arabia, and nearly half of them (51.1%) considered cancer cervix as a preventable disease. More than half of the students identified sexually transmitted disease as a risk factor for cancer cervix (59.6%), and a comparable proportion of them marked AIDS (48.9%) and other immunosuppressive disorders as risk factors (48.8%), whereas, nearly 25% of students thought that old age and sexual/perianal warts are risk factors for cancer cervix.

As for clinical presentation of cancer of the cervix, 54.8% knew that irregular vaginal bleeding was a symptom of cervical cancer, whereas 6% deemed that cervical cancer may be asymptomatic ([**Table 2**](#T2){ref-type="table"}). Fewer than half of students had heard of the pap smear (46.7%), and nearly 30% of them reported it as sensitive in early detection of cancer cervix. Concerning the frequency of the Pap smear, 38% of students thought that one Pap smear is enough, and 28.7% consider that it has serious complications ([**Table 2**](#T2){ref-type="table"}).

Knowledge of the HPV vaccine revealed that merely 10.9% could correctly recognize the viral component of the HPV vaccine, and 6.1% of students positively defined that the HPV vaccine is protective against genital warts, whilst 8% recognized the suitable age for vaccination ([**Table 2**](#T2){ref-type="table"}).

###### 

Knowledge on cervical cancer: symptoms, risk factors, secondary and primary prevention.
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[**Table 3**](#T3){ref-type="table"} demonstrates the mean, median, and interquartile range of knowledge score according to the independent variables. For most of the items, the means, and the medians are closely related. The average total score of knowledge among students was 8.33±4.58, the minimum score was (0 out of 27) and the maximum was (24/27). Considering poor knowledge as correctly answering less than 60%, 1080 students (95.7%) were found to have poor knowledge. Further analyses of total knowledge score according to socioeconomic characteristics revealed that students whose parents work in the health professional field showed relatively higher scores (9.05±4.46 for health professional father, and 8.50±3.56 for health professional mother) when compared to those from non-health professions fathers (8.47±4.57) and mothers (8.43±4.62); however, this difference was not conclusive, *p*\>0.05. Average knowledge scores were not widely dissimilar among students of various family income groups (*p*=0.29); the top average score was 8.53 (monthly income more than 15,000 SR group), whilst the least average score was 7.72 among students whose family income was ranging from 10,001 SR to 15,000 SR per month.

Inequality of knowledge score among different year groups was evident (*p*=0.002), with the uppermost average score reported for year 4 students (9.18±4.61), and the least was obtained by third-year students (7.72±4.59). The Post-Hoc test (Mann-Whitney) identified that the score of students enrolled in year 3 is significantly lower than other groups, and year 4 students scored significantly higher than other groups (*p*\<0.05). A significant difference among different colleges was also reported; students from colleges of medicine and pharmacy showed significantly higher scores than students from nursing and rehabilitation colleges ([**Table 3**](#T3){ref-type="table"}). The linear regression model was used to test the effect of year group on the knowledge score with adjustment of college. The mean knowledge score was found to increase by 0.4 points with each increase in the year group holding the colleges constant (beta coefficient =0.4, *p*\<0.001). Validation of the model was tested via testing the distribution of the residuals, which were found normally distributed.

###### 

Average knowledge scores, median, and interquartile range (IQR) according to various subgroups in the studied sample.
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[**Table 4**](#T4){ref-type="table"} demonstrates vaccine acceptance, the principal proportion of students preferred to have the vaccine in hospitals (n=993, 78.9%); however, less than 1% of them preferred the private clinics as a venue for vaccination. Approximately 80% of students thought that the affordable cost of vaccine should not exceed 300 Saudi Riyals (SR) and merely 4.5% will accept the cost to surpass 500 SR. Most students trust the family doctor as the main source of information regarding the vaccine, yet, 13.5% of students would accept to be vaccinated based merely on their own judgment. Regarding barriers for HPV vaccination, being worried regarding side effects was the first reason (51.9%) followed by being afraid of the injection (26.5%). Skepticism in the efficiency of the vaccine was the last reasons behind rejection of the vaccine (6.5%), whereas family refusal was reported by 8.5% of students as a barrier to obtaining the vaccine.

###### 

Acceptance and barriers for human papillomavirus vaccine.
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Discussion {#sec1-4}
==========

It is becoming important to raise awareness of cervical cancer in KSA, and the level of knowledge and perception are key elements for adopting healthy behaviors and accepting newly introduced preventive measures. The HPV-related cancer studies have reported the presence of HPV infection, according to the WHO, the HPV accounts for 99% of cases of cervical cancer.[@ref25] The vaccine against HPV cervical cancer-related strains has been available in the market since 2006;[@ref26] however, most of the available data generally portray a picture of widespread ignorance among the target population regarding HPV infection and vaccination.[@ref27]-[@ref29] In KSA, although there has been increased attention to community health awareness programs, yet, most of the available research has focused on breast cancer, diabetes, and obesity. In contrast, very few studies with a limited sample size have been undertaken to assess the level of knowledge of cervical cancer, and the acceptance of HPV vaccine among Saudis.[@ref30],[@ref31]

Results of the present study regarding knowledge of risk factors of cervical cancer demonstrate knowledge deficits in all items, with a percentage of less than 60% for correct answer in all the 9 questions. Moreover, student's responses demonstrate confusion, while the percent of correct answers were 59.6% for sexually transmitted diseases, 48.9% for HIV, and 48.8% for immune suppression, only 26.9% considered HPV virus a risk factor for cervical cancer. In addition, students' knowledge of the link between HPV and the primary prevention of cervical cancer by HPV vaccine is very poor. In 2014, a study was performed among 181 Saudi medical students at King Faisal University, and most of the students had poor knowledge of the early warning signs, symptoms, and risk factors of cervical cancer. On average, the percentages of correct answers ranged from 43.7-55%. In addition, most of the students (67%) were not aware of the availability of a vaccine against HPV.[@ref30] Moreover, among Saudi physicians at the Faculty of Medicine, King Abdulaziz University Hospital, Jeddah, only 60.5% of non-gynecological doctors knew that HPV is the major risk factor for cervical cancer, and only 33.8% believed that cervical cancer could be a curable disease.[@ref31] Similarly, in Western countries, general awareness of cervical cancer among 17-26 year old students in Poland is insufficient. The HPV infection is not considered to be the major etiological factor.[@ref22] Surprisingly, a report from a recent study in Greece among health caregivers demonstrated a significant gap in knowledge of HPV, where only 30% of the sample appears to be aware that HPV infection plays a considerable role in carcinogenesis.[@ref23] In accordance with this, findings from a recent survey in Thailand revealed that the level of knowledge regarding HPV is very low.[@ref24] However, it can be argued that this study sample represents the top academic level of university students, in addition, a good percentage of them (48.6%) belong to a high socioeconomic standard where the monthly income exceeds 15,000 SR. These 2 factors are expected to impose a positive influence on the level of knowledge both directly and indirectly with good opportunities for better education of family members, which is usually associated with passion to acquire knowledge, in addition to better chances of a high standard of healthcare facilities where health care providers have more time to raise the awareness of their customers.

Questions regarding clinical presentation of cervical cancer revealed lack of knowledge and misinformation, 54.8% consider irregular vaginal bleeding as the presenting symptom, around one third of students thought that vaginal discharge and pelvic pain are the presenting symptoms. The response to post-coital bleeding was 21.8%, while only 6% thought that cervical cancer could be asymptomatic. Lack of knowledge of disease symptomatology might have serious consequences on quality of life as well as on health expenditure. In Saudi Arabia, due to the lack of a national screening program, most cases of cervical cancer present at the advanced stages and require extensive treatment plans with more disabilities and hazards to individual health,[@ref20],[@ref21] in addition to the burden on the health system and tremendous expenditure of health budget. The influence of clinical presentation of diseases on human attitude and behavior should be considered while planning awareness intervention programs, several studies pointed out that absence of symptoms and vulnerability to the disease might influence the attitude towards preventive measures.[@ref32]-[@ref34]

In the present study, the value of the Pap smear as a screening tool for cervical cancer is poorly recognized. Only 46.7% of students have heard about the Pap smear. The percentages of correct answer concerning the test sensitivity to diagnose cervical cancer, frequency of performing Pap smear, and the appropriate time to have it carried out are all low. It is worth mentioning that misconceptions regarding the Pap smear were observed; the test was deemed to be painful by 15.7%, and cause serious complications by 28.7% of participants. Contrary to this, in the USA, and Poland, the data obtained on cytology and the need for regular testing demonstrated a good level of knowledge. The percentage of women who have heard about cytological screening was approximately 90%.[@ref22],[@ref35]-[@ref38] The contributing factors for the observed difference are multifactorial including; the widespread introduction of Pap smear as a screening program, gender education programs in schools, an intensive public awareness campaign, and the onset of HPV vaccine programs in Western countries started earlier than in the Middle East and the Gulf region.

In broad terms, the vast majority of students had a low level of knowledge, the mean knowledge score amounted to 8.33±4.58, and overall 95% of participants had poor knowledge. Although father's health profession, monthly income \>15,000 SR, and presence of cervical cancer among a family member or a friend increased the level of knowledge, yet, none of these factors imposed a conclusive effect on the knowledge score. A significantly higher knowledge score was reported for year 4 students, as well as for students enrolled in Medical and Pharmacy schools than for junior students or students from other colleges. This might be related to the content of curricula exposing students to more in-depth information in topics pertaining to viral infection and cancers. The association between age and knowledge of causes of cervical cancer and transmission of HPV is a reflection of the educational level as shown in studies carried out among nurses from Tanzania and Thailand.[@ref39]-[@ref41] Assessment of knowledge of 289 adults recruited from a local university health service, and 2 family practice clinics in Michigan confirmed that knowledge score is positively correlated with years of education, female gender, and being married.[@ref42]

Data pertaining to vaccine acceptance demonstrate that most students preferred to obtain the vaccine in hospitals. Despite the relatively high monthly income, around 80% of students thought that the affordable vaccine price should not exceed 300SR. Several studies have confirmed that the price of the vaccine is an important motivating factor to accept the HPV vaccine.[@ref43]-[@ref46] Among Hungarian school children, 80% of respondents would get vaccinated if the vaccine were available free of charge.[@ref47] It is worth mentioning that vaccine side effects and fear of injections are perceived barriers for HPV vaccine among a considerable proportion of students enrolled in the present study. Similarly, concerns regarding the vaccine's side effects and other factors related to vaccine efficacy, age of target population, religious consideration have been reported.^48^

The limitations of the present study were; the dissimilar proportions of the numbers of respondents in different colleges, also, males and students from non-health colleges are not represented. However, the results provide valuable information on the awareness of Saudi female university students pertaining to cervical cancer. This study is the first phase of a 2 phase project, the second intervention phase will be guided by the results of the present study. Also, this data will be useful for health caregivers in planning community education.

In conclusion, this study indicates a poor level of knowledge of cervical cancer and misinformation regarding primary and secondary preventive measures among Saudi female students enrolled in health colleges at Princess Nora University in Riyadh City. The data provide a benchmark on the level of knowledge, which can be used to formulate effective awareness program.
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